Objective: This review addresses the effect of overweight and obese weight status on pediatric health-related quality of life (HRQOL). Method: Web of Science, Medline, CINAHL, Cochrane Library, EMBASE, AMED and PubMed were searched for peer-reviewed studies in English reporting HRQOL and weight status in youth (o21 years), published before March 2008. Results: Twenty-eight articles were identified. Regression of HRQOL against body mass index (BMI) using pooled data from 13 studies utilizing the Pediatric Quality of Life Inventory identified an inverse relationship between BMI and pediatric HRQOL (r ¼ À0.7, P ¼ 0.008), with impairments in physical and social functioning consistently reported. HRQOL seemed to improve with weight loss, but randomized controlled trials were few and lacked long-term follow-up. Conclusions: Little is known about the factors associated with reduced HRQOL among overweight or obese youth, although gender, age and obesity-related co-morbidities may play a role. Few studies have examined the differences in HRQOL between community and treatment-seeking samples. Pooled regressions suggest pediatric self-reported HRQOL can be predicted from parent proxy reports, although parents of obese youths tend to perceive worse HRQOL than children do about themselves. Thus, future research should include both pediatric and parent proxy perspectives.
Introduction
Obesity is a key public health concern in developed nations worldwide. 1 Although much research has investigated the medical sequelae associated with obesity, growing evidence indicates that, at least in adult populations, obesity impacts negatively on functional health and well-being, or what is commonly referred to as health-related quality of life (HRQOL). 2 Indeed, adult studies report an inverse relationship between body mass index (BMI) and HRQOL, 2 and indicate that HRQOL improves with weight loss. [2] [3] [4] [5] It also appears that adults seeking treatment for obesity have poorer HRQOL than non-treatment seekers after controlling for weight status. 6, 7 Although lagging behind the adult literature, the last 6 years has seen an increase in the number of pediatric studies examining the relationship between obesity and HRQOL, but to our knowledge no earlier published reviews have synthesized this literature.
Defining HRQOL
The World Health Organization defines HRQOL as an individual's quality of life associated with their physical, mental and social well-being. 6 The concept of HRQOL sits outside of the World Health Organization International Classification Framework for Disability and Functioning 8 ( Figure 1 ). However, HRQOL measures typically encompass several International Classification Framework components, particularly those related to activity (i.e. execution of a specific task) and participation (i.e. in real-life situations), 9 although they less frequently encompass components related to physiological body functions (for example, neuromusculoskeletal function and pain) or contextual factors (i.e. environmental and personal). A chronic health condition may have varying effects on aspects of a person's functioning. For example, a health condition may cause significant impairments in body functions, although the individual may still be able to participate fully in community life and report positive HRQOL. In contrast, others with minor physical impairments may report significant participation restrictions and impaired HRQOL. Therefore, it is important to examine the effect of a health condition such as obesity on all aspects of functioning. In the case of HRQOL, this is most often assessed using standardized questionnaires.
Measuring HRQOL
Health-related quality of life is usually assessed from the individual's perspective, although parent proxy reports are frequently used if children are too young or unwell to selfreport. 10 Dual reporting of HRQOL from parental and pediatric perspectives may also provide insight into different perceptions of functioning. However, parental perceptions are most likely to influence whether healthcare services are sought. 10 Therefore, whether HRQOL is collected from parent proxy report or pediatric self-report is likely to have an effect on research findings. A recent review 10 critically analyzed HRQOL measures, and specified tools that provide options for either parent or pediatric reports such as the Child Health Questionnaire (HealthActCHQInc., Boston, MA, USA) and the Pediatric Quality of Life Inventory (PedsQL, MAPI Research Institute, Lyon, France), which also has age-appropriate versions available.
Health-related quality of life questionnaires can be classified as either generic tools (such as the PedsQL or the Child Health Questionnaire) or condition-specific tools (such as the Impact of Weight on Quality of Life (IWQOL), Obesity and Quality of Life Consulting, Cincinnati, OH, USA). 2 Generic measures have the benefit of allowing comparisons between health conditions; for example Varni et al. 11 examined the effect of 10 different disease clusters on HRQOL and concluded that obese youths self-reported lower quality of life than participants with cardiac conditions, gastrointestinal conditions and diabetes (effect size of 0.78 compared with healthy lean youths). Similarly, two independent studies found that treatment-seeking severely obese youths had a HRQOL similar to youths with cancer. 12, 13 Comparisons of this nature can yield information that may be of particular interest to policy-makers and funding agencies.
14 Alternatively, condition-specific measures may be more sensitive to HRQOL limitations experienced as a result of a particular health condition, and may therefore be better suited to detecting specific treatment effects. Kolotkin et al. 15 found consistently larger effect sizes for differences between the lowest and highest BMI groups when using the obesity-specific IWQOL-Kids (effect sizes of 41.00 for all subscales except for family relations) compared with the generic PedsQL (effect sizes of 0.46-0.95 for subscales). Condition-specific tools may also be more clinically meaningful as they explore the specific difficulties related to a given condition. 10 Therefore, it may be more appropriate to use both generic and condition-specific measures, although resource implications and participant burden would need to be carefully considered. The purpose of this review is to explore the relationship between overweight and obesity and HRQOL in children and adolescents, utilizing pooled analyses where feasible. Although there are many definitions of overweight and obesity (for example, Centre for Disease Control growth charts, International Obesity Task Force criteria, UK), this review is not limited to studies employing any one definition. Changes in HRQOL with weight loss are examined, as well as differences between parent proxy and pediatric selfreports and treatment-seeking versus community samples. Other predictors of HRQOL besides weight status are also briefly discussed. Finally, limitations in the literature and recommendations for future research are outlined.
Method
Selection of studies Studies were included if they met the following criteria: focused on children or adolescents (o21 years); assessed weight status (for example, weight, BMI, body fat and skin folds); assessed HRQOL (either parent proxy or self-report) and reported HRQOL in reference to weight status. NonEnglish papers, narrative reviews, expert opinions, editorials, letters to the editor, theses or abstracts were excluded, as were studies reporting HRQOL in children or adolescents o21 years with a focus on other primary conditions (for example, cystic fibrosis, brain tumors and arthritis).
Search strategies
Web of Science, Medline (via OVID), CINAHL (via EbscoHost), Cochrane Library, EMBASE, AMED and PubMed 
Results
Abstracts from 439 publications identified from the searches were screened against the inclusion and exclusion criteria ( Figure 2 ). Of these, 344 were deemed ineligible because they involved adults (X21years); did not specifically examine HRQOL or weight status; involved other conditions (for example, asthma, cystic fibrosis, sleep disordered breathing); were non-English or were narrative reviews, editorials or abstracts. Fifty-seven abstracts were duplicates and were therefore excluded. Thirty-eight references were sourced in full text, after which a further 10 articles were found to be ineligible for the same reasons described earlier, leaving twenty-eight articles that met the inclusion criteria ( Figure 2 ). Of these, 22 studies were cross-sectional (Table 1) , which included six population-based studies with participant numbers ranging from 1456 to 69 031. 6, 14, [17] [18] [19] [20] Six studies utilized weight loss interventions (Table 2) , of which two were randomized controlled trials (RCTs). 21, 22 One paper reported two studies (cross-sectional and intervention) and was therefore included in both the tables. 15 Fifteen studies utilizing the PedsQL were included in the pooled analyses.
Weight-status and HRQOL Overall HRQOL. Twenty-two cross-sectional and population-based studies report that children and adolescents with obesity have reduced overall HRQOL compared with their lean counterparts, with studies reporting medium 23 to large effect sizes 11, 15 of difference (Table 1) . Of the 22 studies located, 12 studies report significant inverse relationships between overall HRQOL and weight status in both community and treatment-seeking samples (Table 1) , either using dichotomized weight categories as predictors, 18, 23, 24 or BMI as a continuous predictor. 6, 12, 14, 15, 19, [24] [25] [26] [27] Our pooled analyses indicate that there is an inverse linear relationship between HRQOL (PedsQL total score) and BMI for both pediatric self-report (r ¼ À0.7, P ¼ 0.008, n ¼ 13) and parent proxy-report (r ¼ À0.77, P ¼ 0.003, n ¼ 12) (Figure 3 ). In contrast, three smaller cross-sectional studies from the United States of America did not find a significant inverse relationship between BMI (as a continuous predictor) and overall HRQOL. 13, 28, 29 Physical functioning. When examining subsets of HRQOL, 12 studies report significantly lower physical functioning in obese compared with lean children 6, 11, 12, 15, 17, 23, 24, 27, 28, [30] [31] [32] ( Health-related quality of life in obese children and adolescents MD Tsiros et al 389 Strengths: Looked at data from uncontrolled clinical trial (see Table 2 ) and also CS data. Examined differences between community and treatment-seeking OB samples. Limitations: Primary aim of study was to validate the IWQOL-lite Table 2 for uncontrolled study), h Assessed associations between lifestyle and HRQOL rather than obesity, Note. Only first authors are listed. 12 reported a weaker, but still significant, inverse relationship (r ¼ À0.233, P ¼ 0.02). In contrast, one population-based survey found that physical HRQOL was independent of weight status. 18 Some research suggests that the inverse relationship between increasing weight status and physical functioning may be particularly evident in girls. 17, 18, 26, 28 Our pooled analyses showed a strong inverse linear relationship between mean pediatric self-reported physical functioning score and BMI (r ¼ À0.9, P ¼ 0.008, n ¼ 9). The data available for the present analysis did not permit an investigation of gender effects.
Social functioning. Eight cross-sectional studies report significantly lower social functioning scores (a subset of psychosocial functioning) in obese children and adolescents compared with their lean counterparts, 6, 11, 12, 17, 24, 27, 30, 32 reporting large effect sizes (0.75-1.11). Health-related quality of life in obese children and adolescents MD Tsiros et al functioning scores between obese and lean children (75 ± 14.5 versus 77.1 ± 15.4, P ¼ 0.19, respectively), compared with significant differences of at least five points or more for other subsets of the PedsQL. Similarly, a population-based study by Swallen et al. 17 found that obese adolescents were only 1.33 times more likely to have impaired school functioning compared with lean adolescents (95% confidence interval of 0.93-1.9). Conversely, Hughes et al. 30 found that school functioning was significantly impaired in parent proxy but not child reports, whereas Pinhas-Hamiel et al. 24 found a significant inverse relationship between BMI z-score and school functioning subsets of HRQOL (r ¼ À0.22 for child reports and r ¼ À0.32 for parent reports).
HRQOL and weight loss Seven pediatric weight loss intervention studies were located that have assessed HRQOL (Table 2 ). These include two RCTs, 21, 22 one validation study, 15 one non-randomized controlled trial 33 and three uncontrolled clinical trials. [34] [35] [36] Without exception these studies examined the effects in adolescent participants. They tested a range of weight loss treatments, including laparoscopic adjustable gastric banding surgery, 35 combined pharmacotherapy (sibutramine), diet and exercise, 22,36 behavioral or cognitive-behavioral therapy 21, 33, 36 and weight loss camps. 15 These studies documented significant improvements in HRQOL with weight loss, but pooling data to examine a possible quantitative relationship for the purposes of the present review was not possible as these studies assessed changes in weight status differently (see Table 2 ) and few utilized common tools to assess HRQOL. 21 Health-related quality of life in obese children and adolescents MD Tsiros et al between parent-and pediatric-reported scores ( Figure 4 , r ¼ À0.58, P ¼ 0.015, n ¼ 12), with parents rating HRQOL lower than youths when scores were low (o75-85), and higher when scores were high (485). Similarly, many pediatric obesity studies find parent proxy reports of HRQOL to be lower than pediatric reports, 6, 11, 12, 24, 26, [28] [29] [30] 35 with the exception of one population-based study, 6 which found less agreement between parent proxy and child-reported HRQOL in a 12-year-old age group compared with younger children. The pooled analyses conducted in this review showed that pediatric self-ratings became progressively more positive than parent ratings with increasing age (Figure 4 , r ¼ À0.54, P ¼ 0.03, n ¼ 12). However, this finding contrasts with a large study (n ¼ 8591) of 5-16-years-olds, 38 which found a trend for increasing inter-correlations between pediatric and parent proxy PedsQL scores with age.
Treatment-seeking versus community samples
Two pediatric studies 15, 24 have specifically examined differences in HRQOL between community and clinical samples of obese children. Pinhas-Hamiel et al. 24 found no significant differences in HRQOL, or subcomponents of HRQOL, between two treatment-seeking pediatric samples recruited from either a hospital-based clinic or the community, after controlling for BMI, age and gender. In contrast, Kolotkin et al. 15 examined differences between a clinical and nontreatment-seeking community sample and found significantly lower scores in all aspects of HRQOL (total score and subscales) in the treatment-seeking clinical sample after controlling for weight status. Similarly, Williams et al. 6 found that HRQOL in a community sample of obese children was not as impaired as that reported by Schwimmer et al. 12 in severely obese adolescents who were seeking treatment for their obesity.
Other predictors of HRQOL Gender. Numerous studies report that females have lower HRQOL scores in one or more domains 15, [17] [18] [19] 26, 28, 31, 34 which is most often physical functioning. 17, 18, 26, 28, 29, 34 In contrast, Wake et al. 20 report that overweight/obese boys are more likely to score below the 15th percentile for seven of the 12 Child Health Questionnaire subscales, compared with only two scales for girls. In contrast, other studies have found no significant gender-effects on HRQOL. 11, 13, 25, 30 Age. Two studies report finding no age-effects on HRQOL, 11, 28 whereas other research has identified ageeffects. Specifically, Swallen et al. 17 found lower HRQOL scores in social, emotional and school functioning in 12-14-year-old overweight/obese children, compared with older adolescents. The only significant age-effect found by Williams et al. 6 was in the 11-year-old age band who reported significantly lower total PedsQL scores (P ¼ 0.02) compared with 9, 10 and 12-year-olds (P ¼ 0.37, 0.06 and 0.09, respectively). Findings from a very large epidemiological study 14 12, 13 Judging from the findings of our pooled analyses and those of individual studies (Table 1 ), it appears likely that increasing weight status has a moderate to strong negative influence on HRQOL in pediatric populations, whereby decrements in HRQOL are evident as soon as BMI is above healthy normal limits 6, 15, 17, 23 (Table 1) . Even though some smaller US studies did not find a significant relationship between BMI and HRQOL, 13, 28, 29 this may have been attributable to insufficient power because of the small sample sizes and a narrow range of BMI scores. 13 When examining the subsets of HRQOL, studies consistently report that obese young people have impaired physical functioning compared with lean children. 6, 11, 12, 17, 23, 24, 27, 28, [30] [31] [32] Our pooled analyses and the findings of individual studies 15, 24 suggest that a moderate to strong inverse relationship between weight status and physical functioning is likely, with increasing weight status having a detrimental effect on physical function. Although Schwimmer et al. 12 reported a weaker inverse relationship, their study was limited, in that it only examined severely obese adolescents and thus had a very narrow BMI range. In contrast, Arif et al. 18 reported that physical HRQOL was independent of weight status, but this conflicting finding may be in part attributed to their use of dichotomized BMI categories instead of BMI as a continuous predictor, as well as a different tool (the KINDL) to assess HRQOL. Furthermore, although some research suggests that
Health-related quality of life in obese children and adolescents MD Tsiros et al increasing weight status may have a particularly negative influence on physical functioning in females, 12, 17, 28 the reasons for this have not been explored. Although physical functioning difficulties in obese children appear likely, HRQOL tools only provide limited insight regarding specific restrictions by typically including only a handful of questions. Furthermore, little is known about specific obesity-related factors and their contribution to functional difficulties. In a population-based adult study (N ¼ 155 989) , Heo et al. 39 found that the inverse relationship between HRQOL (general, physical and mental) and BMI was partially mediated by musculoskeletal pain. Another US study examined 9173 adults 40 and found that HRQOL was directly related to physical activity levels independent of BMI category, with inactive adults being 3.14 times more likely to report physical limitations than physically active adults (defined as 30 min of moderate activity 5 days per week and/or 20 min of vigorous activity 3 days per week). There are no comparable studies in the pediatric literature and further research is needed to establish the specific obesity-related factors associated with reduced physical functioning in obese children and adolescents.
Obesity also appears to impact negatively on aspects of pediatric psychosocial functioning, in particular social functioning. 6, 11, 12, 17, 24, 27, 30, 32 Our pooled analyses and the findings of individual studies 15, 24 suggest that increasing weight status is likely to have a moderate to strong relationship with decrements in psychosocial functioning. Interestingly, Tyler et al. 23 found that only severe obesity was associated with impairments in psychosocial functioning, although the relationship was weak which may have been related to their use of dichotomized BMI categories. Schwimmer et al. 12 also found a weak relationship between BMI and psychosocial functioning, but as they only examined severely obese adolescents, the narrow BMI range may have contributed to the weaker observed relationship. Few studies specifically investigate the effects of increasing weight status on emotional HRQOL in youths. Assessments indicating impaired emotional functioning are more common when parent proxy methods are utilized. 20, 24, 27, 30, 32 Conversely, when self-report methods are employed, some studies support significant differences between obese and lean participants 11, 15 whereas others do not. 24, 27, 30 This appears to provide some support to the premise that parents may catastrophize ill-being in their obese children/adolescents or, alternatively, that young people may be hesitant to admit the effect that their weight has on their lives. However, there are exceptions in which parent reports of emotional HRQOL have not differed from self-reports. 6, 12, 17 Most notably, Swallen et al. 17 found that adolescent-reported emotional functioning was only impaired in the 12-14-yearold age group, perhaps tagging early adolescence as a crucial period for emotional development. Schwimmer et al.
12
found a large difference between severely obese and lean adolescents for parent proxy and self-reports, although these findings may not be generalizable to other overweight or obese groups. Most, 6, 17, 27, 31 but not all, 24, 30 studies indicate that school functioning is unaffected by weight status. Interestingly, studies supporting impaired school functioning 24, 30 have focused on treatment-seeking samples, compared with community samples in the majority of other studies reporting no or minimal deficits in school functioning. 6, 17, 27 This perhaps suggests that individuals seeking treatment may experience more impairment. In summary, increasing weight status appears to impact negatively on the overall pediatric HRQOL, which mirrors the findings of adult studies.
2 Physical and social functioning seems to be most affected, with some evidence to support decrements in emotional functioning and minimal evidence of impaired school functioning, especially in community compared with treatment-seeking obese samples. Additional research utilizing obesity-specific tools is needed to enable a better understanding of the relationship between specific components of obesity and/or associated co-morbidities and their effect on HRQOL.
HRQOL and weight loss
Although the assessment of outcomes from the perspective of the individual has been recognized as an important consideration when evaluating weight loss interventions, only seven pediatric studies have assessed HRQOL (Table 2) . Judging from the findings of these studies, it seems that weight loss may have a positive influence on the overall HRQOL 15, 22, [33] [34] [35] [36] and subsets of HRQOL, 15, 34, 36 although it is worth noting that only two of the seven studies were RCTs. 21, 22 Furthermore, it is difficult to ascertain the change in weight status that is required before a positive influence on HRQOL is noted, as studies have reported changes in weight status differently, with one study not quantifying weight status changes at all. 34 Interestingly, some research suggests that psychosocial functioning may be more resistive to improvement, 21, 34 which may perhaps be a reflection of psychological changes that may take longer to improve after weight loss. Fullerton et al. 21 in their RCTs included overweight and obese young people and found improvements in physical functioning specifically that could be explained by changes in BMI z-scores, perhaps providing early evidence that physical functioning may be more responsive to improvement with weight loss. In summary, preliminary evidence suggests that weight loss may result in improvements in HRQOL, although it is yet to be determined if such improvements are maintained over time and whether weight relapse is associated with decrements in HRQOL, as suggested by a 10-year longitudinal study in adults. 41 Furthermore, studies have not investigated the effect of factors other than weight loss on HRQOL. It is also likely that the treatment approach used influences the psychosocial outcomes. For example, some
Health-related quality of life in obese children and adolescents MD Tsiros et al interventions have included physical activity to assist in achieving weight loss, and adult research suggests this has an independent effect on improving HRQOL. 40, 42 Similarly, adult studies have also indicated that obesity-related comorbidities or musculoskeletal pain associated with obesity may exert a negative influence on HRQOL, 2,27,39 and the effects of weight loss on HRQOL may be mediated by these effects. In summary, more RCTs are needed to investigate changes in HRQOL with weight loss, including longer term follow-up, and examination of possible mediating/ confounding factors such as physical activity, pain and obesity-related co-morbidities.
Pediatric reported versus parent proxy-reported HRQOL Parent proxy and pediatric self-report have been used either in isolation or in combination to assess HRQOL (Tables 1  and 2 ). The evidence available suggests that the perspective of respondent (i.e. parent proxy or self-report) influences the resultant HRQOL scores. The findings of our pooled analyses and those of individual studies 24, 31, 37 suggest that pediatric HRQOL can be accurately predicted from parent proxy reports with moderate to strong linear relationships between the two methods of report. However, it is worth noting that the study by Zeller et al. 31 involved a retrospective analysis of clinical case notes and, it is not known whether parents were discouraged from influencing their adolescent when completing questionnaires. If parents did inadvertently influence adolescent responses, then this may have resulted in inflated agreement between parent and adolescent scores. Although there were strong relationships between different methods of assessing HRQOL, it was found that parents tended to perceive more extreme levels of both high and low HRQOL relative to their children/adolescents (Figure 4 ). This finding is supported by many pediatric obesity studies whereby parent proxy reports of HRQOL have been consistently lower than pediatric reports, 11, 12, 24, 26, [28] [29] [30] 35 with the exception of one population-based study. 6 Hence, research findings should be carefully interpreted when comparing studies utilizing only parent proxy reports or pediatric reports. The reasons why parents and children/adolescents perceive HRQOL differently are not clear. It is possible that parents of obese young people may catastrophize the effect of weight status on functioning, or they may have a limited understanding of the lived experience of their child/ adolescent and their psychosocial and physical functioning. Alternatively, the reported discrepancies may reflect the different age-related cognitive perspectives of children, with younger children possibly perceiving HRQOL in a more 'immediate sense', whereby they rate their HRQOL based on the 'here and now' and what they are experiencing at that moment in time. 30 In contrast, parents may invoke a broader perspective of their child's overall functioning and may be more able to compare their child's HRQOL relative to others. 28, 30 Williams et al. 6 found less agreement between parent proxy and child-reported HRQOL in a 12-year-old age group compared with younger children. This may suggest that HRQOL perceptions between parents and children start to diverge with increasing age as the child develops a more sophisticated and independent understanding of the world, rather than modeling and accepting their parents' beliefs. This divergence of HRQOL perceptions is supported by the pooled analyses conducted in this review, which showed greater discord between parent proxy and pediatric reports with increasing child age, with pediatric self-ratings becoming progressively greater than parent-ratings with increasing age (Figure 4 , r ¼ À0.54, P ¼ 0.03, n ¼ 12 44 suggests that pediatric self-report of HRQOL is more appropriate. On the basis of the differences between parent proxy and pediatric-reported HRQOL, it has been recommended that both parent and pediatric self-reports be used to assess HRQOL in order to gain a more complete picture of functioning. 28 It has been further proposed that pediatricreported HRQOL be considered the primary outcome measure, 38 with parent proxy reports providing supplementary information. This suggestion is made as it is believed that parental reports may be biased towards low HRQOL, given the parent typically seeks treatment for their child based on their perception that there is a problem.
30,37
Treatment-seeking versus community samples When interpreting the results of studies, which have examined pediatric HRQOL, consideration should be given as to whether findings are on the basis of treatment-seeking or community samples, as this may explain some of discrepancies in findings between studies. Although not specifically examining HRQOL, Braet et al. 45 found that behavioral and emotional problems were more prevalent in a sample of children seeking treatment for their obesity compared with a community sample of obese children. Similarly, Williams et al. 6 found that HRQOL in a community sample of obese children was not as impaired as that reported by Schwimmer et al. 12 in severely obese adolescents who were seeking treatment for their obesity. However, these latter studies examined differing age ranges of children and, possibly participants with differing degrees of obesity, although this is not clear as Williams et al. 6 did not report group mean BMI scores. To date, only two pediatric studies 15, 24 have specifically examined differences in HRQOL
Health-related quality of life in obese children and adolescents MD Tsiros et al between community and clinical samples of obese children. Pinhas-Hamiel et al. 24 found no differences in HRQOL, or subcomponents of HRQOL, between two treatment-seeking pediatric samples recruited from either a hospitalbased clinic or the community, after controlling for BMI, age and gender. This apparent lack of difference between groups may also be explained by the higher mean BMI z-score in the clinic group, and also by the fact that both samples were still treatment-seeking. Certainly, the findings of Kolotkin et al., 15 who examined differences between a clinical and non-treatment-seeking community sample, found significantly lower scores in all aspects of HRQOL (total score and subscales) in the treatment-seeking clinical sample after controlling for weight status. A large study (n ¼ 3353) 7 of obese adults dichotomized according to the intensity of treatment (no treatment, infrequent, weekly, daily or surgery) found that impairments in HRQOL increased with treatment intensity after controlling for BMI and age (significant main effect for treatment intensity Po0.001). Furthermore, BMI explained almost 28% of the variance in HRQOL scores. 7 However, further research is needed to differentiate between varying intensities of treatment-seeking and non-treatment-seeking pediatric samples. Whether the poorer HRQOL reported in treatment-seeking samples 12 is attributable to a greater degree of obesity and/or obesity-related co-morbidities prompting them to seek more intense treatments also remains to be explored.
Other predictors of HRQOL
There is some evidence in obese pediatric populations, mainly from cross sectional and epidemiological studies, that being female may be associated with poorer HRQOL in one or more domains, 15, [17] [18] [19] 26, 28, 31, 34 most often physical functioning, 17, 18, 26, 28, 29, 34 with similar gender differences reported in adults. 7 Kolotkin et al. 7 examined 3353 adults aged 18-90 years finding that women experienced greater impairments in HRQOL than men (assessed using the IWQOL-lite, Pp0.019) after controlling for BMI and age. In pediatric populations, it has been hypothesized that differences in physical functioning may not emerge until adolescence. Certainly, population-based longitudinal research suggests that obese females have significant decrements in their self-esteem scores when transitioning into adolescence compared with mild decrements in obese males. 46 In contrast, the findings of Wake et al. 20 suggest that overweight/obese boys may be more at risk of lower HRQOL than girls, whereas other studies suggest that gender does not play a role. 11, 13, 25, 30 Although not reported consistently across all studies, 11, 28 there appears to be an increasing evidence that early adolescence may be a particularly vulnerable period for decrements in HRQOL in overweight/obese youths, 6, 14, 17, 18, 34 possibly relating to heightened awareness of social exclusion and participation limitations. Therefore, ongoing research is needed to establish the effect of age on HRQOL in obese children, particularly as they enter and progress through adolescence, and caution should be exercised when extrapolating findings around HRQOL and obesity between child and adolescent populations.
Limitations
There are a number of limitations in the literature, which may affect the results of this review. With the exception of seven studies, of which only two were RCTs, most research has been cross-sectional. Even though a number of epidemiological studies exist, more RCTs and longitudinal studies examining changes in HRQOL with weight-loss (or weightgain) are needed to determine causation in pediatric populations.
Comparisons between studies and pooling of data were complicated by the use of differing definitions of obesity (for example, Centre for Disease Control growth charts and International Obesity Task Force criteria, UK) and the use of different HRQOL tools. Fortunately, clusters of studies have utilized similar metrics, enabling some pooling of data, as was done in this review. Some studies have also relied on parent-reported height and weight measures of their child or adolescent which may be inaccurate. 14, 27 As discussed earlier, although the inclusion of both parent and pediatric-reported HRQOL has been recommended, many studies have only included parent proxy-assessments, which is likely to bias findings. Furthermore, generic HRQOL tools predominate in the literature, and these can be less sensitive to detecting decrements in obesity-specific HRQOL. Finally, few studies have investigated specific obesity-related factors that may mediate the relationship between obesity and HRQOL in children. It is also recognized that a myriad of factors, besides obesity, may affect HRQOL (such as emotional/social support, socioecomomic status, family structure, teasing etc.); these factors need to be specifically addressed in future reviews. Thus, there is a lack of information on the specific effects of obesity that contribute directly to poor HRQOL in obese children and adolescents in both community and treatmentseeking samples, making it difficult to identify targets for intervention to improve HRQOL. Furthermore, studies of long-term follow-up of HRQOL after weight loss are needed to ascertain whether improvements in HRQOL, which occur concurrently with weight loss, are maintained over time, and to determine the potential effect of weight re-gain. Interestingly, no research has considered whether parental catastrophizing about the effects of obesity on HRQOL has a negative influence on pediatric HRQOL over time, and longitudinal studies are also needed to ascertain the effect of transitioning into adolescence on HRQOL in obese populations.
Despite the need for further research, a number of conclusions can be drawn from the available evidence. It appears that obesity is inversely associated with pediatric HRQOL, in particular, physical and psychosocial functioning
Health-related quality of life in obese children and adolescents MD Tsiros et al with school functioning being largely unaffected. Emerging research suggests that treatment-seeking pediatric populations have poorer HRQOL than community samples, and parent proxy-assessments of HRQOL are consistently lower than pediatric reports in obese samples, irrespective of treatment-seeking status. Although speculative, these latter observations may explain some discrepancies in findings between studies, and it is therefore recommended that clinicians and researchers utilize pediatric self-reports as primary outcome measures, and parent proxy reports as supplementary measures.
In conclusion, there is a clear role for clinicians and researchers to include assessments of HRQOL when evaluating health in obese pediatric populations. Although evidence from short-term weight loss intervention studies suggests that HRQOL improves with weight loss, the loss of weight and maintenance of an ideal body weight can be difficult to achieve. It may therefore be appropriate to investigate the mechanisms by which obesity impacts negatively on HRQOL in order to identify targets for interventions to improve HRQOL whilst the longer term, and somewhat more difficult task of achieving weight loss is addressed.
